Abstract. In view of the serious impact on the starting process of the motor, the simulation experiment is conducted to study the influence of the diesel generator sets on steady operation.The diesel generator output voltage and frequency waveforms were analyzed by transient adjustment rate and the fluctuation rate calculation of voltage and frequency, grasp the change range of voltage and frequency;through the analysis of the total harmonics distortion(THD), to understand the degree of distortion of the waveform.The influence characteristics of motor starting to diesel generator sets are mastered through the simulation experiments.
Introduction
Motor starting will produce a larger starting current that is about 5-7 times the rated current,which cause line voltage drop.The motor starting current will cause the fluctuation of the output voltage and frequency of diesel generator sets when the diesel generator sets capacity is small,to cause great harm to oneself and other electric equipment.
On the motor starting and diesel generating units are subjected to impact load.Harm and influence analysis of generator sets power quality caused by nonlinear and impact load,the control measures have been putted forward [1] .An adaptive technique based on the mean square relative error which can reduce the signal estimation is proposed to calculate the harmonics and inter harmonics.The output voltage distortion of PWM inverter with LC filter is analyzed by the method of linear approximation.An artificial neural network based approach to estimate the degree of distortion of voltage and current in a nonlinear load [2] [3] [4] .In view of the current phenomenon of the diesel generator, the method of controlling the stability of the power supply system is put forward through reasonable energy storage control [5] .
In this paper, the operation characteristics of the diesel generator set with impact load is analyzed, and the system simulation model is built by using Matlab/Simulink simulation software.Volatility and waveform distortion of output voltage and frequency of the diesel generator sets and the waveform distortion are analyzed, and the effects of different load conditions are compared.
System Simulink Model
Diesel generator sets model can be divided into three parts according to the function: diesel engine and speed control system, excitation voltage regulation system and synchronous generator.The simulation experiment using the diesel generator sets rated power KW 50 , rated speed min / 1500rad
, rated output line voltage V 400 ,and frequency Hz 50 as shown in figure 1 . The motor directly used the existing model of the asynchronous motor simulation, due to the structure of squirrel cage induction motor is simple, easy starting, small volume, high efficiency and power factor.Squirrel cage induction motor rated power KW 22 , rated speed min / 3000rad
, rated line voltage V 380 , and frequency Hz 50 as shown in figure 1 . .
Fig. 1 System integrated simulation model

Experimental Results and Analysis
According to the actual parameters of the system model and system, build a system model based on MATLAB/SIMULINK platform.No-load experiment of motor has been done at first,after are the motor with different load starting under load experiments.Based on the simulation results, the effects of motor with different load of the output voltage and frequency of the diesel generator sets are analyzed.Simulation using ode23tb algorithm, the simulation time is 2.5s.
Frequency Variation
This simulation experiment the diesel generator set only on the motor power supply,with motor no-load start.At the 1s time starting motor, frequency waveform as shown in figure 2. Figure 2 reflects the changes in the frequency of the motor starting process: at the moment of 1s motor suddenly access, mechanical torque is less than the electromagnetic torque of the motor ,only by reducing the speed of the generator to maintain mechanical torque constant, caused a decline in the output frequency of the output frequency .When the output power of diesel engine and mechanical torque of the generator increases, rising start speed, and the output frequency increases.In the process of motor acceleration, the power demand is basically the same. The output power and the speed of the diesel generating set are basically unchanged.Motor rotor speed to achieve the rated speed will not be maintained at the rated speed, and the need to go through a short period of oscillation adjustment process. At the same time, the output of the diesel generator is in conjunction with the regular variation. After the oscillation adjustment, the operating frequency is rated at the same time.
In order to understand the variation range of the output frequency of the diesel generator set in the starting process of the motor, the transient frequency adjustment rate can be obtained.The calculation formula of transient frequency regulation rate:
where f is rated frequency; fs is the maximum and minimum value of instantaneous frequency. Figure 4 (a) for the current waveform, the access time at 1s, The rotating magnetic field generated by the stator motor access moment relative to the rotor has relatively great speed, rotor magnetomotive force and produce a large current, causing the starting current is large, the maximum amplitude current is 580A.In the acceleration phase of the motor, the starting current is kept at about 550V. When the motor reaches the rated speed, the stator and rotor current is reduced, and the output current of the diesel generator is finally stabilized at 33A. The maximum value of the starting current of the motor is 6 times of the rated current, as shown in Figure 4 (b) . Figure 4 (c) for the voltage waveform, the access time at 1s, the voltage will occur instantaneously suddenly decreased greatly, the maximum amplitude decreases to about 220V.After the motor acceleration process, voltage amplitude and then gradually stabilized at about 310V. when the motor speed reaches and exceeds the rated speed,the voltage maximum amplitude can reach 335V. After a short oscillation adjustment, the diesel generator set to maintain the rated voltage run. , during motor start-up the main harmonic components is focused on fundamental near the inter harmonics. In Figure 5 ( . It can be obtained that the distortion of the output voltage of the diesel generating set in the starting process of the motor is mainly due to the inter harmonics.
Motor With Load Starting
Effects of motor output voltage and frequency stability of diesel generator sets are obtained by adjusting the output mechanical torque of the motor with different load. Calculation of diesel generator output voltage and frequency of transient regulation and fluctuation rate, voltage harmonic distortion rate and the starting time, as shown in Table 1 . fluctuation rate of the diesel generator sets is independent of the load of the motor.Diesel generator sets output voltage total harmonic distortion and motor load is related to the degree of load, the total harmonic distortion is caused by the greater rate of waveform distortion is more serious, but at no-load the total harmonic distortion is not according to the law of changes of load, the total harmonic distortion is relatively large, also cause waveform distortion the more serious. The starting time of the motor is related to the load of the motor, and the starting time increases with the increase of the load.
Conclusion
The motor in diesel generator sets under the simulation of starting, analysis for motor starting diesel generator sets output voltage and frequency of the impact, and compared with the change of output voltage and frequency fluctuation under load on the motor. Conclusions are as follows: 1) Motor caused by sudden output voltage and frequency as well as changes in volatility, the pressure drop is large, and the frequency fluctuation between 40~60Hz, extremely unstable. But the output voltage and frequency does not change with the increase of the load of the motor.
2) Motor start can cause serious distortion of the voltage waveform, which is caused by the distortion of the fundamental wave in the vicinity of the inter harmonics, and the distortion of the motor with the increase of load and become more serious.
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